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Abstract 






PROBLEM TO BE SOLVED: To keep the sufficient adhesiveness of a film even in a cutting process of a 
steel, of which hardness is higher than the Rockwell hardness at 40 (scale C), by setting the diffraction 
intensity of a surface (200) at the time of X-ray diffraction of a coating layer at a value larger than a value of 
the diffraction intensity of a surface (111). 

SOLUTION: Surface of a throw away insert is coated with the compound nitride of Ti and Al, carbon nitride, 
and carbide. In this throw away insert, in the case where diffraction intensity of a surface (1 1 1) at the time of 
X-ray diffraction of a coating layer is expressed with 1(111) and diffraction intensity of a surface (200) is 
expressed with I (200), both the diffraction intensity are set so that a value of I (200)/l (111) becomes 1 or 
more. For example, a compact arc ion plating device is used so that coating of a film of (Ti0.5 AI0.5 ) N is 
performed at 5&mu m of thickness in the N condition of bias voltage at 60 V, vacuum degree at 2.0 * 10<-2:> 
mbar, arc current at 150 A. A coating layer at 1.5 of I (200)/l (111) is thereby formed. 
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PROBLEM TO BE SOLVED: To keep the sufficient adhesiveness of a film even in a cutting process 
of a steel, of which hardness is higher than the Rockwell hardness at 40 (scale C), by setting the 
diffraction intensity of a surface (200) at the time of X-ray diffraction of a coating layer at a value 
larger than a value of the diffraction intensity of a surface (111). 

SOLUTION: Surface of a throw away insert is coated with the compound nitride of Ti and Al, carbon 
nitride, and carbide. In this throw away insert, in the case where diffraction intensity of a surface (111) 
at the time of X-ray diffraction of a coating layer is expressed with 1(111) and diffraction intensity of a 
surface (200) is expressed with I (200), both the diffraction intensity are set so that a value of I (200)/I 
(111) becomes 1 or more. For example, a compact arc ion plating device is used so that coating of a 
film of (Ti0.5A10.5) N is performed at 5\xm of thickness in the condition of bias voltage at 60 V, 
vacuum degree at 2.0><10-2mbar, arc current at 150 A. A coating layer at 1.5 of I (200)/I (111) is 
thereby formed. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



31.07.1997 
19.10.1999 



3229947 

14.09.2001 

11-18614 

18.11.1999 



Copyright (C); 1998,2003 Japan Patent Office 



http://wwl9.ipdl.jpo.go.jp/PAl/result/detail/main/wAAAZVaiJYDA409295204PLh 



7/23/03 



ci9) B#6M«r&r (jp) 02) Q ^ j£f =f £t ^ (a) oimffmw^m^ 

#|HW9- 295204 

<43)&iBB ¥j£94p(1997)lim8B 

(5i) intci.' mitm ffft&m&^ pi s^s^sbt 

B 2 3 B 27/14 B 2 3 B 27/14 A 

C 2 3 C 14/06 C 2 3 C 14/06 L 



ssest* m m-sm<z>&i6 fd t£ 6 h) 



(2i)mip#^ 


^¥8-131050 


\ 

(7DWISA 


000233066 








Bfi!V-JMteS;£s4fc 


(22)£tilEB 


^8^(1996) 4 /I26B 




*JA«aatBJ[H 4T1 1 #13-% 






(72)3§9§# 
























(72) %9§# 














4 







(54) [&W<OZm SISBXD-Jfi-f-f^-h 



(57) 

[ a A j TitAi ffm.^mm. mmm. mm 
TitAi comsmim. mmim. mm 

OX»Glilffc:*JW.& (111) BfWHWfauKSr 1(11 
1 ) . (200) BB<0HI#f5fi*S- I (200) i LfcB* 
fc, I (2001/1 (111) ffMtf 1 l?Xkt,z%Z>lZ 



(2) 



#^¥9-2 9 52 0 4 



i m%m i ] TitM <r>&&mtm ; im-fbM . ^ 
w&v>x.wmnztmh am ffiomtfrssss: i 

(111), (2 00) ffic7)H]#T3$ijg£ I (200) t 
Ltzfttz I (20 0)/I (111) cofctf 1 JU±£3r 

k zw&t-r %>mmwm*u-T*7 x -r -r y-y- 

[ ti^iB 2 ] i f ea<9*ro&3* o - r >> x <t . 
■iyy-hiza^x, sflttTitAiwjs^iftft. 

mmm, mmtmmnmz. o . o 5 ^ mja± 5 . 
o /x m jut wbw * ^rr 4 t i <o» m . uss-f mh * + 

[ Ui^JS 3 ] If 3<JB l 2 f ett<o*t®»»x o - r 
^x-ffc-fyif-hisvvc, t i t a i (vm^miVVn. 

stsuufa* mmmcnuz, mzr i <r>mm.\m. mm 
mam* TitM con&mmim. emmm. sm 
ttM. mm. a i <nm\M<r> o *> i i<oim *> l < t± 

[ if 4 ] if 3<jf i nm 3 §m<vmmmmx n-r 

^x^M >-9--M;:i3tvC. T i coiSPSrT i icftL 
0. 0 5JS^%Jil±6 0S^%feiTO®HT-Z r . H 
f . Y, Si. W, Cr<0-?^>lS£>L<li2««_We 

s&stiJtikSrwak-rs^Hifta^D-r^x-f-f 
[ m$4t 5 ] if i 4 imnmmwmA d-t 

*>x-M Mcfcwt, t i k a i am^mYM. 

mmm . «fls» tcss-r ft ffisaic* a* , 1 g p a jauh 

[ If 6 ] If ^ig 1 4 f£tt co^WIX a - T 
*7*A -f h lZt$\iX . XD-T^x-f 4 y*t-h 

[00 0 1] 

tt&mz n-r^ x -i -i v*r- h izmth . 

[0002] 

[fc*o8«] T i k a l JM*JtSSStSS« 
tCMLTJi, *<{i1f^ J F4-5 3 64 2-^, #4^5 
-67 70 5^#^fBt^ ^>tlh X 0 (CT i N&Jg&I 
»U Al $Mft A £ WIS L fcRIK <0«&**» ft . L 
ti*Ltctfh, ZtihwmUzti^XliA \mMz£&& 

$ ft ft #4CI-jTi^i>. 



%^tC*5^T{i, t&feOT i k A 1 £Xj£#k-f ft*o 
-T^x-M >V~ b (CfclvCJi, m { M3L*lZ&m<?> 

*J*#$6£L«< , aiKfcJ: 9X5*H!>#ifc5£3*U8Jg. 
$ixSXA»#{±f#4,ix|.twSorv»^v>. 

[0003] 

[ a^jw* l i 9 k r ft mm j . ^ «o« 

^raH^Sr^f ^< - n -y 9 ^ xyl^®JK4 0 ( C ^ 

iXcoXo^mm^^iii-f-iz^rz. 
[0004] 

lyKSiK HU;Uk^-3^a^<7)X*A^V^^ix 
ft *>ftT'*> ft ^? -XA<0ffl 

mzx Ki&mz&mwLmmz&^x'h&ztzjiiii 

*<8 0 0 -CtLktCii L , ftBK^Saifirtx^X^^f&Srft 

^-r ft i k *q#ffif* o . ^ . ^lisc^ ft a 

Mfc«DWiM:tti«g£H^k&ft. t*^T, 

js^coxn-r^x-f hit* &mnaxtzt5\,-> 

Xit. Ztit, co&M. 5r mi,z&.mcr)&m& , ft^tttt, » 
BMkttSrl*lJb*L«>4 i fc#Ift****!Bfc3rtW ft 
Clktc=5:ft*>ttT'&ft. 
[0005] 

mztilft (200) S^iSiS]*^ &|Rfc:3&«U «?s 

i 1 ). (2 00) stoKi*]^" (ill) M^ffirsiJ; 03$ 
<&ftc#t^ ^:M<7)tt«MB H BaS{i5»c# < * 0 . MiS 
(Cfc<tfti8tt^l6]±? ^ft Z k * { °TfgT'S>ft k <r>m&* 
ntz . u-r^ x 4 -i >V- h *«DX 

MzJS&frh t # ^rtT^v^^tc X 0 . S^ort 

tb. &&<n>m&x'<om&*mfrhztw&®:<nftmm 
t «nw l . ua<os«aH5mfljHi tm- ft ^s^ft^ 1 

»HT*6ik«:J!.a5Ufe. ( 200) m 

(ciSrsi s * ft i k i 0 . TRraottttJU* AficffiB^fl: 

ft. 

[0006] **BB#SS<0W5£fc: «fcWf. ^^coig-fbco 

ffim*wj?z*±h z k b<&ms.tt®miztt-th 1 3 1 



(3) 



^¥9-2 9 5 2 04 



mmT'fc&z.tizw?ZTi>%\,\ set, (20 
otofLznt:. zcoztizxr, mrnmmjrmi,z}5m> 

[0007] *$tmzm'>fzf%3cr)%lM.ii. ±M<?) ( 2 

o o ) atie^-fr LtbtzT i b a i comim. km.it 
z$>mmbi.xm^&z\bi,z£K). mz&mw&m&z 

|6Lh$ Z b tf-*im%z\ b $r J.tB Lfz SX'hh . HR 

ru-f-i >?"i£T-^rf a i coifcs*^-^: 

j£J8?-f & ,1 #®*tt|6]±K*f L$SftT'*> 0. A 1 5: 

h%&*ffim*Wi.WhZ btf®m&fa±.l,z1riLtt£ 
ifcyfli:3r£. ^(C (200) ElcffifaLTt. TiiAl 
£-£-fr&StK*fLT(±. |SIt< ( 2 0 0 ) BKSErS] Ltz 

[00 08] *^BJ^^o^m4co«ll.{±H5r5it!cO«HiJB* 
[6]±£ ,1 i: A^fgT'S) -1. CI b £ Jlft Lfc & „ 

TitAi o^g-fb%- rn.rn.im. mitmi-mzm 
izft-t&mmim&o . 40—0.45 tit < . 

^m&M&b & 0 , *wi icfflv 1* i b t,z x *) wm 
oi&mizi h^humm-^coM^vm-th z t #aj 
jstcti. t ionjH-fkm. tt&a-fbft. a 1 «o» 

zaimzm^zzbizii*)^ a o-i^ii^i*!! 

[0009] *:3S 5 OftJLJi. TiiAl 

^S-^lftft, m.mm. SSftftfcZr. Hf, Y, S 
i, W, Cr<7)3*>iat,L<«2aW±cOfi£^S:Ti 



{C*fU 0. 0 5at%*^6 0at%<7)IEH-r-a#^ 

&ifimfczti&Wk<m.im&zm\-th z t t^imx-h 
h b mzmmtnx<p iz&mmmizm&z ti& mmmv 

ztih^m^z-o^x amzmg.'PX'h h . 
[0010] ^mzm->tzm6<mmt. mwz% 

Lt&ftz <7i = a 2 -k • a % ( k{±^ 

ft) 

s^^-rrs b&Mfi-CD&mji-bmT lx Li 0 

tzih . ^SJCETJ & * S ^Htc»Jffll-r set ^Sl^t 
[00 1 1 ] <Jct=»«R8€S:Lfca**5aS / <&. (20 

0 ) mcvmft&fe 1 (200) (111) mammae. 

$■1 (111) k t7tB#, I ( 2 0 0 ) / 1 (111) 
& 1 JSLht UfcSiJi. (Ill) fficolS(S]*^< 0 
1 S: TIH t tt« B B B )l WKS^W** < * 0 . SiS 

•ttiifrlVlLb Ltz. 

[0012] UMV^Ti tS-ft^, iScS-fk 

ftJKoswtt, o. 0 5um*mx°hhb ®#msi:mz 

5r j*=5r d Ttib 0 . 0 5 jumJiU:5 jumOTi: L^c. itBT 

-fbtti^±^^* , 5mSDt--SY^fiS:^{i. o. 0 5gf% 

IXT i ^M#mi.SkW*«ttS:^k$-ti:?.^rt0. 
0 5S^%JiLh6 0m=F%\XTb Ltz. 
[0 0 1 3] &fflE*iJ£;Jjt;L 5GPal:Ii.Stgf 

PfiS-THID, IGPaiaTtidit^^'y^^ML 
^<=Sr&Jty>l GPaULt5GP aJjlTt L-fe. 

[00 14] 
[^MM] 
1 

ftfrfc*sv^T. TitM wmitm-im. fcm-itvnz 5 

[0015] 
[*1] 



(4) 



9 5 204 









/i (11 n 


M>-/J 

GPa 
vr a 


V. « HK7U Wt-J 




^FF V 


mbar 


T — y 


w 


i 


60 


2. 0X10 


L50 


V. 1 1 t. 6 fll 0. 5 


1 t 

l. 3 


«J. L 


9 9n (9 




2 


60 


3. 0X10"* 


150 


• 
¥ 


ft 7 


A 9 


9 fin f9 Rti> 




3 


40 


2. 0X10"* 


150 


■ 
f 


& 1 


A 0 


a. on \.o. onj 




4 


40 


3. 0X10"' 


150 




1U. i 


0 0 
0- b 


d. WD V. 0. on> 




5 


40 


0. bX10 


15 0 


Ui«. »Alo. »;N 




c 0 
0. 0 


O A— f 1 7-,*\ 

Z. Uo v 1. ro; 




6 


30 


2. 0X10'* 


150 








**• 4JAJ v " • Kf»jy 




7 


20 


2. 0X10"* 


150 


(Tic ai«. ON 


22.5 


12 


3. 3n C3. 3n) 




it 


8 


60 


0.5X10"* 


150 


CTi b. .AU ON 


0.8 


6. 1 


1. On <0. 8n) 




9 


100 


2.0X10" 3 


150 


1 


0.7 


5.5 


0. 9n (0. 9n) 




LO 


100 


3. 0X10'* 


150 


i 


0.9 


4. 8 


0. 8n <0. 7n) 




LI 


150 


2. 0X10"* 


150 


l 


0.2 


7.2 


0. In CO. In) 




L2 


100 


0. 5X10" 


150 


(Ti.. 4AU. ON 


0.1 


6.8 


0. 2n (0. In) 





[0016] fc£;h.*:>f >v—h*#.<n$&-i,zi$\,vx? 

ttzmtzx*), 1 ( 20 0 > / i (111) comb 1 

6 1 (HRC4 5 ) . mm&: 1 OOm/^, &*) : 
0. lmm/JJ, 2. Omm, -O-^-h 

M: SEE4 2TN (G9) ftUO. I 

( 2 o o ) / 1 < 1 1 1 ) ** i i2Ltx-h ttmimmx 



[0017] mwm2 

mm i ?M \> ^mmmmzm^ . m 2 t,z*k-t&mnm 

[00 18] 
[^2] 



(5) 



^¥9-295204 



am 




TiAlJg 




K200)/I(ni) 


(3Hf3&£J£ll&) 




13 


TiN 


(Tic. «A1<.. .)N 




1.5 


4. 5e (4. 2o) 




14 


TiN 


(Tio. «Alo. «)N 


TiCN 
(ft ^ rt 


7.2 


7.8u (7. Bin) 




15 


TiN 


(Tio. »Alo. ON 
v.4. 4 " 


TiCN 

(ft R M 


6.6 


6.0u (5.5m) 




16 


TiCN 

l^U- 4 // BJ 


(Tio. .Alo. ON 


(Ti A1)N0 . 


5. 2 


6. 2d (6.0b) 




17 


TiN 
to. 4f£n; 


(Tio. «Alo. ON 

1 (I to) 


Al.Oi 

Win J Al 11/ 


12. 5 


10. In (9.8m) 




18 


TiN 


(Tio. iAlo. ON 

(A 1 ml 


AliO» 

V. u. J fj, MIJ 


7.0 


9.8b (9.5b) 


it 


19 


TiN 


(Tio. oAlo. ON 




0.8 


1. 5b (1.2b) 




20 


TiN 


(Tio. »Alo. ON 


TiCN 


0.8 


1.9b (1.5b) 




21 


TiN 


(Tio. oAlo. ON 


TiCN 


0.7 


1.8m (1.5b) 




22 


TiN 


(Tio. oAlo. ON 


(TiAl)NO 


0. 1 


0.6m (0.4b) 



[00 1 9] *2,fc9, HltWI (2 00) /I (1 

1 1 ) mtt-f.&xftBfiiz&iz^mmb^m. wom 
3k&)T'h&. ^mtzmcoA i 2 o 3 i±t i a i mz^-f- 

•f>/ir7X7CVDCJ;DO. 5 >u mj$J| U*: & O 

[0020] mmm3 



<7> (T i A 1 X) N$.mZftf$.Ltz. a-TJyfZtl 

timmr z jzmsp^T 1 5 0 -c . 30 ^rsmn t . 

[002 1] 
[H3] 



(6) 



#Hf9-2 9 5 2 04 





• J VTT W " 








23 


\ 1 1 


A. 


4 In 10. > ID. 01/ n 




7 






24 


AT i 
V 1 i 


0. 


. . A 1„ * O r a N 

4 i r\ j o. » v i o, «i/ 11 


o 


g 






25 


\ I 1 


fi. 




n 


7 






26 


K I 1 


0. 




ft 


1 

J. 






27 


Q 1 1 


0. 


»»A 1 1. I£ ri, >u in 


ft 


c 
O 








V. 1 1 


0. 


4 Ifc 1 0. S TV 0 1 J 11 




A 

u 






29 


(T i 


0. 


• Ah.iSio.ON 


0. 


1 






30 


* (T i 


0. 


• ■AUlS J 0. or) N 


0. 


2 






31 


(T i 


0. 


i A U.iHf 0.0 N 


0. 


9 






32 


(T i 


0. 


• Ah. ,Y«. >S 1 o. j) N 


0. 


0 5 




Jt 


33 


(T i 


0. 


, AI..ON 


1. 


6 






34 


(T i 


9. 


• A J c. .Nbo. .) N 


2. 


5 






35 


(T i 


D. 


, A 1 o. »T a o. i) N 


3. 


3 





[00 2 2] mSfrbtybfrKcXolZ. Y. Si, W, 
Cr, Zr. H f nm^zX 0 &K<aff BKfcttOBfc#a* 

[00 2 3] 



M £ JaX-T & K ti V ">T SSffl $ ix h X u - T x --f 4 



